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DESCRIPTION 



BRAKING DEVICE FOR AN ELEVATOR 



Technical Field 



[0001] 



The present invention relates to a braking device for 



an elevator, for braking raising and lowering of a car and a 
counterweight . 
Background Art 



elevator which grips main ropes for suspending a car of the elevator 
so as to brake the car when the speed of the car becomes abnormal. 
The conventional brake for the elevator is provided in an upper 
portion of a hoistway. The conventional brake for the elevator has 
a pair of brake shoes, which sandwich the main ropes therebetween 
to grip the main ropes. Gripping forces applied to the main ropes 
from the brake shoes are maintained by a plurality of springs (see 
Patent Document 1) . 

[0003] Patent Document 1: JP 07-509212 A 

Disclosure of the Invention 

Problems to be solved by the Invention 

[0004] However, in a conventional brake for an elevator, main 

ropes are directly gripped so as to brake running of a car . Therefore, 
the main ropes are seriously damaged and thus substantially reduced 



[0002] 



Conventionally, there has been proposed a brake for an 



in life. 

The conventional brake for the elevator has a pair of the brake 
shoes for gripping the main ropes, springs, and the like, so a 
structural complication and an increase in size are incurred. 
Consequently, an increase in installation space for the brake for 
the elevator is caused. 

[0005] The present invention has been made to solve the 

aforementioned problems, and it is therefore an object of the present 
invention to obtain a braking device for an elevator, capable of 
allowing reduction in installation space while ensuring a prolonged 
life of main ropes. 

Means for solving the Problems 

[000 6] A braking device for an elevator according to the present 

invention, includes: a pressing device provided on a sheave, which 
is rotated by raising and lowering a car and a counterweight, for 
applying a pressing force toward the sheave; a braking disc provided 
with a plurality of engaging portions along a rotational direction 
of the sheave, for being pressed against the sheave by the pressing 
device; and an engaging device having a movable portion that can 
be displaced between an engagement position corresponding to 
engagement with the engaging portions and a release position 
corresponding to release from the engaging portions, in which: the 
braking disc can rotate together with the sheave when the movable 
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portion is at the release position; and the braking disc is stopped 
to brake rotation of the sheave when the movable portion is at the 
engagement position . 

Brief Description of the Drawings 

[0007] Fig. 1 is a vertical sectional view of an elevator 

according to Embodiment 1 of the present invention. 

Fig. 2 is a front view showing the deflector sheave and the 
braking device of Fig. 1. 

Fig. 3 is a sectional view taken along the line III-III of 
Fig. 2. 

Fig. 4 is a sectional view showing a state in which the braking 
device of Fig. 3 is in operation. 

Best Mode for carrying out the Invention 

[0008] In the following, a preferred embodiment of the present 

invention is described with reference to the drawings. 
Embodiment 1 

Fig. 1 is a vertical sectional view of an elevator according 
to Embodiment 1 of the present invention. In the figure, in an upper 
portion of a hoistway 1, a horizontal beam 2 extending horizontally 
is provided. On the horizontal beam 2, a pair of hoisting machine 
pedestals 3 which are support platforms arranged in parallel to 
each other are fixed. On the hoist ing machine pedestals 3, a hoisting 



machine 4 which is a drive device and a deflector sheave 5 which 
is a sheave arranged away from the hoisting machine 4 are supported. 

[0009] The hoisting machine 4 includes a drive device body 6 

having a motor, and a drive sheave 7 which is caused to rotate by 
the drive device body 6. A plurality of main ropes 8 are looped 
around the drive sheave 7 and the deflector sheave 5. 

[0010] A car 9 and a counterweight 10 are suspended by the main 

ropes 8. The main ropes 8 extend from the car 9, are looped around 
the drive sheave 7 and the deflector sheave 5 in the stated order 
and then around the drive sheave 7 and the deflector sheave 5 in 
the stated order again, and reach the counterweight 10. In other 
words, the main ropes 8 are looped around the drive sheave 7 and 
the deflector sheave 5 according to a full-wrap roping system (a 
double-wrap roping system) . 

[0011] The car 9 and the counterweight 10 are raised and lowered 

within the hoistway 1 through rotation of the drive sheave 7 caused 
by the drive device body 6. A pair of car guide rails 11 for guiding 
the car 9 during raising and lowering of the car 9 and a pair of 
counterweight guide rails 12 for guiding the counterweight 10 during 
raising and lowering of the counterweight 10 are installed within 
the hoistway 1. An emergency stop device (not shown) for gripping 
the car guide rails 11 to prevent. the car 9 from falling is mounted 
on the car 9. 

[0012] The deflector sheave 5 is provided with a deflector 



sheave braking device 13 (hereinafter referred to simply as "braking 
device 13") as a braking device for braking rotation of the deflector 
sheave 5 . The hoisting machine 4 is provided with a hoisting machine 
braking device (not shown) for braking rotation of the drive sheave 
7. 

[0013] Fig. 2 is a front view showing the deflector sheave 5 

and the braking device 13 of Fig. 1. Fig. 3 is a sectional view 
taken along the line III-III of Fig. 2. In addition, Fig. 4 is a 
sectional view showing a state in which the braking device 13 of 
Fig. 3 is in operation. Referring to the figures, the deflector 
sheave 5 is rotatably provided on a support shaft 14, which is fixed 
to the hoisting machine pedestals 3, via a bearing 15. The support 
shaft 14 is disposed on a central axis of the deflector sheave 5. 
The deflector sheave 5 has a disc-shaped sheave body 16 and an outer 
ring portion 17 extending along an outer periphery of the sheave 
body 16. A plurality of groove portions 18 extending in a 
circumferential direction of the deflector sheave 5 are provided 
in an outer surface of the outer ring portion 17. Each of the main 
ropes 8 is looped around the deflector sheave 5 along each of the 
groove portions 18. 

[0014] A braking surface 19 extending along a rotational 

direction of the deflector sheave 5 is provided on a lateral surface 
of the sheave body 16. The sheave body 16 is provided with a pressing 
device 20 for applying a pressing force toward the braking surface 
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19 . An annular braking disc 21 is pressed against the braking surface 
19 by the pressing device 20. 

[0015] The pressing device 20 has an adjusting bolt 22, an 

annular pressing plate 23, and a spring 24. The adjusting bolt 22 
is fitted to the sheave body 16. The annular pressing plate 23, 
which is slidably penetrated by the adjusting bolt 22, sandwiches 
the braking disc 21 between itself and the braking surface 19. The 
spring 24 , which is compressed between a head portion of the adjusting 
bolt 22 and the pressing plate 23, serves as an elastic body for 
applying a pressing force to the pressing plate 23 toward the sheave 
body 16 through an elastic restoring force. 

[0016] The pressing force resulting from the spring 24 is 

applied to the braking disc 21 through the pressing plate 23. The 
braking disc 21 is thereby pressed against the braking surface 19. 
The magnitude of the pressing force resulting from the spring 24 
can be adjusted by adjusting a screwing amount of the adjusting 
bolt 22 into the sheave body 16. The pressing plate 23 is provided 
with a braking surface 25 on which the braking disc 21 is brought 
into abutment. Each of a plurality of adjusting portions 26 for 
adjusting a pressing force applied to the braking disc 21 has the 
adjusting bolt 22 and the spring 24. The plurality of adjusting 
portions 26 are disposed apart from one another along the 
circumferential direction of the deflector sheave 5. 
[0017] The braking disc 21 is an annular plate extending along 
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the braking surface 19 . By being pressed against the braking surface 
19 by the pressing device 20, the braking disc 21 is held by the 
deflector sheave 5. The respective adjusting bolts 22 are disposed 
around the braking disc 21 . The braking disc 21 is thereby prevented 
from slipping off from between the deflector sheave 5 and the pressing 
plate 23. A plurality of engaging holes 27 as engaging portions, 
which are arranged apart from one another along the rotational 
direction of the deflector sheave 5, are provided in the braking 
disc 21. The engaging holes 27 are provided in a portion radially 
inwardly of a portion of the braking disc 21 which comes into contact 
with the braking surface 19 and the braking surface 25. 
[0018] An engaging device 28 facing the braking disc 21 is 

provided on the hoisting machine pedestal 3. The engaging device 

28 has a -plunger 29, an engagement spring 30, and an electromagnet 
31 for release. The plunger 29 is a movable portion that can be 
displaced between an engagement position (Fig. 4) corresponding 
to engagement with the engaging holes 27 and a release position 
(Fig. 3) corresponding to release from the engaging holes 27. The 
engagement spring 30 is an urging portion for urging the plunger 

29 in such a direction as to displace the plunger 29 to the engagement 
position. The electromagnet 31 for release operates to displace 
the plunger 29 to the release position against the urging of the 
engagement spring 30. 

[0019] The plunger 29 is made of a magnetic material. The 
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plunger 29 is displaced to the engagement position by moving forward, 
and to the release position by moving backward. In addition, the 
plunger 29 is engaged with the engaging holes 27 respectively by 
inserting a tip of the plunger 29 into the engaging holes 27 
respectively. Moreover, a stopper 32 for regulating an amount of 
insertion of the plunger 29 into the engaging holes 27 respectively 
is fixed to the plunger 29. 

[0020] The electromagnet 31 is slidably penetrated by the 

plunger 29. The electromagnet 31 has a magnet body 33 made of a 
magnetic material, and a solenoid coil 34 accommodated in the magnet 
body 33. By energizing the solenoid coil 34, the plunger 29 is 
displaced to the release position against the urging of the engagement 
spring 30. An engaging device body 35 has the engagement spring 
30 and the electromagnet 31. 

[0021] The electromagnet 31 is electrically connected to a 

control unit (not shown) for controlling operation of the elevator. 
A car speed sensor (not shown) as a detecting portion for detecting 
a speed of the car 9 is electrically connected to the control unit. 
Based on information transmitted from the car speed sensor, the 
control unit selectively outputs an actuation signal to the hoisting 
machine braking device, the braking device 13, or the emergency 
stop device. 

[0022] That is, a first set overspeed higher than a rated speed 

of the car 9 , a second set overspeed higher than the first set overspeed, 
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and a third set overspeed higher than the second set overspeed are 
set in advance as abnormal speeds in the control unit. The control 
unit outputs an actuation signal to the hoisting machine braking 
device, the braking device 13, and the emergency stop device when 
the speed of the car 9 reaches the first set overspeed, the second 
set overspeed, and the third set overspeed, respectively. 
[0023] Next, an operation will be described. During normal 

operation, the plunger 29 has been displaced to the release position 
through energization of the solenoid coil 34. At this moment, the 
braking disc 21 can rotate around the support shaft 14 together 
with the deflector sheave 5. 

[ 0024 ] When the speed of thecar 9 reaches the first set overspeed, 

an actuation signal is outputted from the control unit to the hoisting 
machine braking device . The hoisting machine braking device thereby 
operates to brake the drive sheave 7. 

[0025] When the speed of the car 9 reaches the second set 

overspeed, an actuation signal is outputted from the control unit 
to the braking device 13. Energization of the solenoid coil 34 is 
thereby stopped. Thus, the plunger 29 is displaced from the release 
position to the engagement position due to the urging of the engagement 
spring30 (Fig. 4) . At this moment , the plunger 2 9 may not be displaced 
to the engagement position due to abutment of the tip of the plunger 
29 on the braking disc 21. However, the braking disc 21 is rotated 
to cause a positional shift of the engaging holes 27 with respect 
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to the plunger 29, so the plunger 29 is inserted into a corresponding 
one of the engaging holes 27 and displaced to the engagement position. 
[0026] Rotation of the braking disc 21 is stopped due to 

displacement of the plunger 29 to the engagement position. The 
deflector sheave 5 and the adjusting portions 26 are thereby slid 
with respect to the braking disc 21. At this moment, the deflector 
sheave 5 and the adjusting portions 26 are braked by a frictional 
force between the braking surface 19 and the braking disc 21 and 
a frictional force between the braking surface 25 and the braking 
disc 21, respectively. 

[0027] In addition, when the speed of the car 9 reaches the 

third set overspeed, an actuation signal is outputted from the control 
unit to the emergency stop device. In response to an input of the 
actuation signal, the emergency stop device operates to grip the 
car guide rails 11. The car 9 is thereby braked. 

[0028] During restoration, the outputting of an actuation 

signal from the control unit is stopped, and the solenoid coil 34 
is energized again. The plunger 29 is thereby attracted by the 
electromagnet 31 to be displaced from the engagement position to 
the release position (Fig. 3) . The plunger 29 is released from the 
engaging hole 27 in this manner, so the braking device 13 is restored. 
[0029] In such the braking device 13, the braking disc 21, 

through which the plurality of the engaging holes 27 are provided, 
is pressed against the deflector sheave 5 by the pressing device 



20, so the plunger 29 can be displaced between the engagement position 
corresponding to engagement with the engaging holes 27 and the release 
position corresponding to release from the engaging holes 27. 
Therefore, rotation of the deflector sheave 5 can be braked simply 
by displacing the plunger 29 to the engagement position. Thus, the 
electromagnet 31 can be made compact, so the entire braking device 
can be made compact . Accordingly, a reduction in installation space 
for the braking device 13 can be achieved. The car 9, which can 
be braked by braking rotation of the deflector sheave 5, is not 
braked by directly sandwiching the main ropes 8, so the main ropes 
8 can be prevented from being damaged. Thus, the life of the main 
ropes 8 can be prolonged. 

[0030] The pressing device 20 has the pressing plate 23 for 

sandwiching the braking disc 21 between itself and the deflector 
sheave 5 and the adjusting portions 26 for applying a pressing force 
to the braking disc 21 via the pressing plate 23. Therefore, a 
f rictional force can be generated not only between the braking disc 
21 and the deflector sheave 5 but also between the braking disc 
21 and the pressing plate 23. As a result, a braking force applied 
to the deflector sheave 5 by the braking disc 21 can be increased. 
[0031] The adjusting portions 26 can adjust the magnitude of 

a pressing force applied to the braking disc 21, so the magnitude 
of a frictional force between the braking disc 21 and the deflector 
sheave 5 can be adjusted. As a result, a braking force applied to 



the deflector sheave 5 by the braking disc 21 can be adjusted. 
[0032] The deflector sheave 5, which directly receives the 

weights of the car 9 and the counterweight 10, is provided with 
the braking device 13, so the car 9 and the counterweight 10 can 
be more effectively braked by braking the . deflector sheave 5. 
[0033] In the foregoing example, the braking device 13 operates 

only when the speed of the car 9 becomes abnormal. However, the 
braking device 13 may also operate when the car 9 is normally stopped 
at each floor. In this manner, the car 9 can be prevented from being 
raised and lowered by a great distance, for example, when a passenger 
gets on or off the car 9. In this case, an actuation signal from 
the control unit is outputted to the braking device 13 when the 
car 9 is normally stopped at each floor. The outputting of an 
actuation signal from the control unit is stopped to restore operation 
of the braking device 13 immediately before the car 9 starts moving. 
Even when the plunger 29 abuts on the braking disc 21 and has not 
been inserted into a corresponding one of the engaging holes 27 
completely, insertion of the plunger 29 into the corresponding one 
of the engaging holes 27 is ensured by vertical movements (vertical 
wobbles) of the car 9 which are caused when the passenger gets on 
or off the car 9. 

[0034] In the foregoing example, the main ropes 8 are looped 

around the drive sheave 7 and the deflector sheave 5 according to 
the full-wrap roping system. However, the main ropes 8 may be looped 
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around the drive sheave 7 and the deflector sheave 5 according to 
a half-wrap roping system in which the main ropes 8 are looped once 
around the drive sheave 7. and the deflector sheave 5, respectively. 
In this case, for the purpose of ensuring the drive sheave 7 of 
a predetermined traction ability, each of the drive sheave 7 and 
the deflector sheave 5 is changed in, for example, shape, and V-shaped 
grooves or undercut grooves as groove portions are formed in the 
drive sheave 7 and the deflector sheave 5, respectively. 
[0035] In the foregoing example, the braking device 13 brakes 

the deflector sheave 5. For example, however, when the car 9 and 
the counterweight 10 are provided with a car suspension pulley as 
a sheave and a counterweight suspension pulley as a sheave, 
respectively, and the main ropes 8 are looped around the car suspension 
pulley and the counterweight suspension pulley so that the car 9 
and the counterweight 10 are suspended by the main ropes 8, the 
braking device 13 may be provided on at least one of the car suspension 
pulley and the counterweight suspension pulley. 
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